Background. Extracellular vesicles (EVs) are released by most cell types and are involved in multiple basic biological processes. Medium/large EVs (m/lEVs), which is different size from exosome, plays an important role in the coagulation in blood, and is secreted from cancer cells, etc., suggesting functions related to malignant transformation. The m/lEVs levels in blood or urine may help unravel pathophysiological findings in many diseases.
141
In flow cytometric analysis, the volume of urine used for each assay was 1.2 mL from 142 each donor. In electron microscopy, the volume of urine used was 15 mL. Samples were 143 independent and were treated individually prior to each measurement. Collected urine was 144 centrifuged at 2,330 ×g for 10 min twice. The supernatant was centrifuged at 18,900 ×g for 30 145 min in a fixed-angle rotor. The m/lEV pellet obtained from centrifugation was reconstituted by 146 vortex mixing (1-2 min) with 0.2 mL of DPBS followed by incubation with DTT (final 147 concentration 10 mg/mL) at 37°C for 10-15 min. The samples were centrifuged again at 18,900 148 ×g for 30 min and the supernatant was discarded. Addition of DTT, a reducing agent, reduced 149 the formation of Tamm-Horsfall protein (THP) polymers. THP monomers were removed from 150 m/lEVs after centrifugation. DTT-containing DPBS solutions were filtered through 0.1-μm 151 filters (Millipore).
Flow cytometric analysis of m/lEVs
153 After resuspending m/lEV pellets in 60 μL of DPBS, we added saturating concentrations of 154 several labelled antibodies, Annexin V and normal mouse IgG and incubated the tubes in the 155 dark, without stirring, for 15-30 min at room temperature. In one case, we added labelled 156 antibodies directly to 60 μL of PFP for staining. We resuspended stained fractions in Annexin V 157 binding buffer (BD Biosciences: 10 mM HEPES, 0.14 mM NaCl, 2.5 mM CaCl 2 , pH 7.4) for 158 analysis by flow cytometry. DPBS and Annexin V binding buffer were filtered through 0.1-μm 159 filters (Millipore). Flow cytometry was performed using a FACSVerse™ flow cytometer (BD 160 Biosciences). The flow cytometer was equipped with 405 nm, 488 nm and 638 nm lasers to 161 detect up to 13 fluorescent parameters. The flow rate was 12 μL/min. Forward scatter voltage 162 was set to 381, side scatter voltage was set to 340, and each threshold was set to 200. Details of 163 excitation (Ex.) and emission (Em.) wavelengths as well as voltages described in supplements Manuscript to be reviewed Chemistry Journals Analytical, Inorganic, Organic, Physical, Materials Science 169 NTA measurements were performed using a NanoSight LM10 (NanoSight, Amesbury, United 170 Kingdom). After resuspending mEV pellets in 50 μL of DPBS, samples were diluted eight-fold 171 (plasma) and 100-fold (urinary) with PBS prior to measurement. Particles in the laser beam 172 undergo Brownian motion and videos of these particle movements are recorded. NTA 2.3 173 software then analyses the video and determines the particle concentration and the size 174 distribution of the particles. Twenty-five frames per second were recorded for each sample at 175 appropriate dilutions with a "frames processed" setting of 1500. The detection threshold was set 176 at "7 Multi" and at least 1,000 tracks were analyzed for each video.
177 Electron microscopy 178 For immobilization, we added 100 μL of PBS and another 100 μL of immobilization solution 179 (4% paraformaldehyde, 4% glutaraldehyde, 0.1 M phosphate buffer, pH 7.4) to m/lEV pellets. 180 After stirring, we incubated at 4°C for 1 h. For negative staining, the samples were adsorbed to 181 formvar film-coated copper grids (400 mesh) and stained with 2% phosphotungstic acid, pH 7.0, 182 for 30 s. For observation and imaging, the grids were observed using a transmission electron 183 microscope (JEM-1400Plus; JEOL Ltd., Tokyo, Japan) at an acceleration voltage of 100 kV. 184 Digital images (3296 × 2472 pixels) were taken with a CCD camera (EM-14830RUBY2; JEOL 185 Ltd., Tokyo, Japan).
186 Protein digestion 187 We used approximately 50 mL of pooled healthy plasma and 100 mL of pooled healthy 188 male urine from five healthy subjects for digestion of m/lEVs. 189 In plasma the following process is the same as "Isolation of plasma m/lEVs" section. We 190 repeated 18,900 ×g centrifugation washing steps three times to reduce levels of contaminating 191 free plasma proteins and small EVs for shotgun analysis. After the last centrifugation, we 192 removed supernatants and froze the samples. 193 In urine the following process is the same as "Isolation of urinary m/lEVs" section. We 194 repeated washing steps twice (after DTT treatment) to reduce levels of contaminating free 195 urinary proteins and small EVs for shotgun analysis. We removed supernatants and froze the 196 samples. 234 Gene ontology analysis and gene enrichment analysis 235 We conducted GO analysis using DAVID (https://david.ncifcrf.gov) to categorize the 236 proteins identified by shotgun analysis and used Metascape 237 (http://metascape.org/gp/index.html#/main/step1) for gene enrichment analysis. We uploaded the 238 UNIPROT_ACCESSION No. for each protein.
239 Extracellular vesicle preparation from isolated erythrocytes 240 Whole blood was collected by the same method as above and centrifuged at 2,330 ×g 241 for 10 min. After removal of the buffy coat and supernatant plasma, the remaining erythrocytes 242 were washed three times by centrifugation at 2,330 ×g for 10 min and the erythrocyte pellet was 243 resuspended in DPBS. EVs were generated from the washed erythrocytes by stimulation in the 244 presence of 2.5 mM CaCl 2 (10 mM HEPES, 0.14 mM NaCl, 2.5 mM CaCl 2 , pH 7.4) for 1 h at 245 room temperature under rotating conditions. Erythrocytes were removed by centrifugation at 246 2,330 ×g for 10 min and the EV rich supernatant was subsequently centrifuged (18,900 ×g for 30 247 min) to pellet the EVs. EVs were resuspended in DPBS.
248 Dipeptidyl peptidase IV (DPP4：CD26) activity assay 249 DPP4 activity was measured in the plasma and urine of six individuals (different from 287 cytometer. Using these methods, we observed an average of 8×10 5 and 1×10 5 m/lEVs in each mL 288 of plasma and urine by flow cytometry observation.
289 Shotgun proteomic analysis of plasma and urine EVs. 290 To analyze the protein components and discover characterizing surface antigen of m/lEVs 291 present in plasma and urine of five healthy individuals, we performed LC-MS/MS proteomic 292 analysis. In this analysis, in order to prevent small EVs contamination, the washing process by 293 centrifugation was increased compared to other analyses (Materials and Methods). A total of 593 294 and 1,793 proteins were identified in m/lEVs from plasma and urine, respectively ( Fig. 3A and 295 Supplementary Table S2 and Table S3 ). Scoring counts using the SequestHT algorithm for the 296 top 20 most abundant proteins are shown in Table 1 and 2. We detected cytoskeleton-related 297 protein such as actin, ficolin-3 and filamin and cell-surface antigen such as CD5, band3 and 298 CD41 in plasma. We also identified actin filament-related proteins such as ezrin, radixin, ankylin 299 and moesin which play key roles in cell surface adhesion, migration and organization in both 300 plasma and urine. In urine, several types of peptidases (membrane alanine aminopeptidase or 301 CD13; neprilysin or CD10; DPP4 or CD26) and MUC1 (mucin 1 or CD227) were detected in 302 high abundance, and these proteins were used to characterize m/lEVs by flow cytometric 303 analysis (Table 2 and Supplementary Table S3 ). We demonstrated that the isolated m/lEVs 304 showed high expression of tubulin and actinin, while the tetraspanins CD9 and CD81 that are 305 often used as exosome markers were only weakly identified. Especially in plasma, small EV 306 (exosome) markers TSG101, VPS4 and Alix were not observed in this m/lEVs fraction 307 ( Supplementary Table S4 ). These data suggest that m/lEVs differ from small EVs including 308 exosomes. 309 As shown in Fig. 3A and Supplementary Fig S3, about 10% of urinary EVs proteins were 310 also identified in plasma EVs. Urinary EVs in the presence of blood contaminants were also 311 observed in previous studies (Smalley et al. 2008) . These result suggest that m/lEVs in plasma 312 were excreted in the urine via renal filtration and not reabsorbed. Gene ontology analysis of the 313 identified proteins indicated overall similar cellular components in plasma and urine m/lEVs 314 (Fig. 3B ). The results of gene set enrichment analysis by metascape are shown for plasma and PeerJ An. Chem. reviewing PDF | (ACHEM-2019:09:41205:2:0:NEW 20 Dec 2019) Manuscript to be reviewed Chemistry Journals Analytical, Inorganic, Organic, Physical, Materials Science 
